(19) 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



(12) 



(43) Date of publication: 

17.07.1996 Bulletin 1996/29 



(n) EP 0 721 900 A2 

EUROPEAN PATENT APPLICATION 

(51) Intel* B65G 13/10 



(21) Application number: 95308935.6 

(22) Date of filing: 08.12.1995 



(84) Designated Contracting States: 


• Collins, Ellsworth 


AT BE DE DK FR GB NL 


Mt. Washington, Kentucky 40074 (US) 




• Fultz, William A. 


(30) Priority: 13.12.1994 US 354615 


Louisville, Kentucky 40222 (US) 


(71) Applicant: THE INTERLAKE COMPANIES 


(74) Representative: JENSEN & SON 


INCORPORATED 


70 Paul Street 


Shepherdsville, Kentucky 40165 (US) 


London EC2A 4NA (GB) 


(72) Inventors: 




* Mattingly, James F. 




Louisville, Kentucky 40299 (US) 





(54) Conveyer transfer 



(57) A modular conveyor system (12) includes mod- 
ular conveyor units (12A-E) and modular transfer units 



(17), which are driven by the driveshafts (18) from ad- 
jacent modules (12). 
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Description 

BACKGROUND OF THE INVENTION 

This is a continuation-in-part of U.S. S.N. 
08/168,474, filed December 16, 1993, which is a con- 
tinuation-in-part of U.S. S.N. 08/014,378, filed February 
5, 1993, now U.S. Patent No. 5,287,956, both of which 
are incorporated herein by reference. 

In the prior art, various types of diverters and trans- 
fer systems have been used in conjunction with convey- 
ors. Because industries are changing so rapidly, there 
is a trend in the conveyor art to try to make conveyors 
modular, so they can be readily reconfigured when 
needs change. Most diverters and transfers are not 
modular. They are designed to divert or transfer in a giv- 
en direction, as part of a system, but they cannot readily 
be reconfigured when the needs of the system change. 
Some transfers are modular and can be reconfigured, 
but those transfers require the transfer portion of the 
conveyor to be driven by a separate drive from that used 
by the rest of the conveyor. This means that there is ad- 
ditional expense to provide the additional drives. It also 
means that the direction of transfer does not automati- 
cally change when the direction of the drive is changed. 

SUMMARY OF THE INVENTION 

The present invention provides a modular conveyor 
system, including a modular transfer unit, which can 
readily permit the reconfiguration of the conveyor sys- 
tem, and which is driven by the same drive or drives 
which drive the rest of the conveyor system. 

The present invention provides driveshaft-driven 
wheels which move up or down in order to move into or 
out of contact with a product. 

The present invention uses the same drive mecha- 
nism for the conveyor and the transfer stations, greatly 
reducing the amount of replacement parts that need to 
be stocked. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a plan view of a modular conveyor sys- 
tem made in accordance with the present invention; 
Figure 2 is a schematic perspective view of the d rive 
portion of the conveyor system of Figure 1 ; 
Figure 3 is a view taken along the section 3-3 of 
Figure 1; 

Figure 4 is a top sectional view of two of the drive 
wheels in the transfer station of Figure 1; 
Figure 5 is a perspective view of one of the drive 
gears of Figure 4; 

Figure 6 is a sectional view through a portion of the 
transfer module of Figure 1 , showing one of the mul- 
tiple-direction rollers; 

Figure 7 is a view of the multiple-direction roller of 
Figure 6 taken perpendiculartothe view of Figure 6; 



Figure 8 is a view of one of the drive units in the 
transfer module of Figure 1; and 
Figure 9 is an enlarged view of one of the drives in 
a conveyor module of Figure 1 . 
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DESCRIPTION OF THE PREFERRED EMBODIMENT 

Referring generally to Figures 1 -9, and looking first 
at Figure 1, the conveyor 10 of the preferred embodi- 
10 ment is made up of several modular conveyor units 12 
(A-E), each of which includes a top surface 1 3 with idler 
wheels 1 4 on its side edges projecting through openings 
11 in the top surface 13, and driven wheels 16 along its 
centerline. Below each top surface 13 is a driveshaft 
15 segment 1 8, which extends from the front to the back of 
the modular conveyor unit 1 2. The driveshafts 1 8 of ad- 
jacent conveyor units 12A and 12B are connected to- 
gether so that a single drive powers all the modules 12 
in a conveyor line 15. The conveyor lines 15 are inter- 
ne connected by transfer modules 17, which will be de- 
scribed in detail later. While Figure 1 shows only a single 
intersection of conveyor lines with a single transfer unit 
17, it will be understood that many different conveyor 
configurations are possible, and that the modules of the 
25 conveyor system can be rearranged so that the same 
set of modules can be used to create several different 
configurations. 

The driven wheels 16 of each conveyor module 12 
(A-E) are driven from their respective driveshaft seg- 
30 ment 18. The details of the drive mechanism are shown 
in Figures 3 and 9. For each driven wheel 1 6, a drive 
gear 20 is mounted on the driveshaft segment 18. The 
drive gear 20 has tapered teeth 22. A similar drive mech- 
anism is described in greater detail in related U.S. Pat- 
35 ent No. 5,287,956. 

A bracket 26 is mounted on a base 27, which is 
mounted to the sides of the module 1 2, and the bracket 
26 defines U-shaped cut-outs 28, through which the 
driveshaft segment 18 extends. A housing 38 is pivota- 
40 bly mounted on the bracket 26 as described in more de- 
tail in U.S. Patent No. 5,287,956, so as to pivot about 
the axis of the driveshaft segment 18 without contacting 
the driveshaft segment 18. On the housing 38 are 
mounted a driven gear 62 and a drive wheel 1 6. The 
45 driven gear 62 and the drive wheel 16 are coaxially 
mounted such that, when the driven gear 62 rotates, the 
drive wheel 16 rotates. The axis 58 of the driven gear 
62 and of the drive wheel 1 6 is substantially perpendic- 
ular to the axis of the driveshaft segment 1 8. When the 
50 housing 38 is mounted on the bracket 26, the drive gear 
20 and driven gear 62 are meshed, so that, whenever 
the driveshaft segment 18 rotates, it causes the drive 
wheel 1 6 to rotate. 

The housings 38 can be pivoted up and down so 
55 that, when the drive wheels 1 6 project above the top sur- 
face 13 and contact products (which may be trays or 
pallets carrying products as shown in Figure 3), they will 
drive the products, and, if they are pivoted downward, 
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out of contact with the products, as shown in Figure 9, 
they will not drive the products. This is desirable if the 
conveyor is to be used to accumulate products. As 
shown in Figure 3, the tray 70 is supported on the idler 
wheels 14 on the sides and driven by drive wheels 16 
in the center. The pivoting of the housings 38 can be 
accomplished by using a piston-cylinder arrangement, 
an air bag, or other known actuators. The use of a pis- 
ton-cylinder arrangement 72 is shown in these draw- 
ings. 

The transfer modules 1 7 are similar to the conveyor 
modules 12 in many respects, but they also differ from 
the conveyor modules in several respects. Looking first 
at Figure 1 , the driveshaft segment 1 8 of conveyor mod- 
ule 12B is connected to the driveshaft segment 118 of 
the transfer module 17, which, in turn, is connected to 
driveshaft segment 18 of conveyor module 12C. Each 
transfer module 17 has a plurality of multi-directional 
idler wheels 114 around its perimeter. These multi-di- 
rectional idler wheels 114 allow products to pass over 
the top surface 113 of the transfer module 17 in any di- 
rection. The multi-directional idler wheels are shown in 
more detail in Figures 6 and 7. The particular multi-di- 
rectional idler wheels shown here are sold by Interroll 
under the name Omniwheel. However, other multiple- 
direction idler wheels could be used instead. Each trans- 
fer module 1 7 has a first driveshaft segment 1 1 8, which 
extends below the top surface 1 1 3of the module 1 7 from 
front to back. As with the conveyor module 12, drive 
gears 120 on the driveshaft segment 118 cause drive 
wheels 164, 165 to rotate. First drive wheels 164 drive 
in a forward direction, and second drive wheels 165 
drive in a backward direction. Looking at Figures 4 and 
8, the transfer module drive wheels 164, 165 each are 
mounted on a housing 138, which pivots on a bracket 
126 mounted to the transfer module frame. The hous- 
ings 138 pivot about the axis of their respective drive- 
shaft segment 118. A driven gear 162 mounted on the 
housing 138 meshes with its respective drive gear 120 
in order to drive the driven gear 1 62 and drive wheel 1 64 
or 165. 

One difference between the transfer module 1 7 and 
the conveyor module 12 is that the drive gears 120 in 
the transfer module 17 have both a forward face 122 
and a backward face 124. The direction a drive wheel 
will rotate is determined by which side of the drive gear 
120 is meshed with the respective driven gear 162. If 
the driven gear 1 62 is mounted forward of the drive gear 
120, it will mesh with the forward face 122 of the drive 
gear 1 20, which will cause the driven gear 1 62 to rotate 
in the forward direction, when the driveshaft 118 rotates 
in a counter-clockwise direction, as shown on the left of 
Figure 4, so the drive wheel 164 associated with that 
driven gear 162 will be aforwardly-rotating drive wheel 
1 64. If the driven gear 1 62 is mounted to the rear of the 
drive gear 120, as shown on the right of Figure 4, it will 
mesh with the rear face 124 of the drive gear 1 20, so it 
will rotate in the opposite direction, and the drive wheel 



165 associated with that driven gear 1 62 will drive back- 
ward when the driveshaft rotates in a counter-clockwise 
direction. The directions of rotation of the parts are 
shown more clearly in Figure 2. 

As shown in Figure 2, any time the first driveshaft 
segment 1 1 8 of the transfer station 1 7 rotates in a coun- 
terclockwise direction as shown by the arrow 76, it caus- 
es two first drive wheels 1 64 to rotate in a first direction 
and two second drive wheels 165 to rotate in the oppo- 
site direction. The first driveshaft segment 118 of the 
transfer module 17 is connected to the driveshaft seg- 
ment 18 of the adjacent conveyor module 12B, so that 
the same drive which powers the conveyor line 15 also 
powers the forward 1 64 and rearward 1 65 drive wheels 
164, 165 on the transfer unit 17 and the drive of the con- 
veyor unit 12C. The transfer module housings 138 on 
which the drive wheels 164, 165 are mounted can pivot 
about the first driveshaft 118, so that the drive wheels 
164, 165 can pivot into and out of driving position. No 
more than one direction of drive wheels will be in the 
driving position at any given time. 

The transfer module 17 also has a second drive- 
shaft 1 1 9 and a third driveshaft 1 21 , which extend trans- 
verse to the first driveshaft 118. The second and third 
driveshafts 119, 121 each project from one side of the 
module 17 toward the middle of the module 17. Since 
all the driveshafts 118, 119, 121 are at the same height, 
they cannot readily cross in the middle of the module 
17. The second driveshaft 119 is powered by another 
driveshaft segment in the module 1 2D, to the left of the 
transfer module 17, and the third driveshaft 121 is pow- 
ered by the driveshaft segment 18 in the module 12E, 
to the right of the transfer module 17. 

The second and third driveshafts 119, 121 power 
third drive wheels 166 and fourth drive wheels 167. The 
third drive wheels 166 rotate opposite to the direction of 
the fourth drive wheels 167 and are mounted relative to 
their respective driveshafts 119, 121 in the same man- 
ner as the first and second drive wheels 164, 165 are 
mounted relative to their driveshaft 118. 

The operation of the conveyor system is as follows: 
All the driveshafts are driven by their respective 
drives (not shown). In the arrangement shown in Figure 
1 , there would be three drives - one for the conveyor 
modules 1 2A, B, and C and the forward and rear-driving 
transfer wheels 1 64, 1 65; one for the conveyor module 
1 2D and the wheels 1 66, 1 67 on the left of the shaft 118; 
and one for the conveyor module 12E and the transfer 
wheels 166, 167 on the right of the shaft 118. This 
means that all the drive wheels on the conveyor units 
12(A-E) and the transfer unit 17 are also driven. The 
drive wheels 16 on the conveyor modules 12(A-E) are 
all in the "up" position, so they will convey any product 
that comes along. The conveyor modules 1 2A, 1 2B, and 
12C convey products in the forward direction; the mod- 
ule 12D conveys products to the left; and the module 
12E conveys products to the right. 

As the first product reaches the transfer module 1 7, 
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the central controller selectively sets the first, second, 
third and fourth drive wheels 164, 165, 166, and 167 in 
the raised or lowered position, depending upon the di- 
rection in which the product is to be transferred. If the 
product is to go to the left, the third drive wheels 166, 
which are rotating to the left, would be in the "up" posi- 
tion, and all the other drive wheels on the transfer mod- 
ule would be in the "down" position. If the product is to 
go to the right, only the fourth drive wheels 167 would 
be in the "up" position on the transfer module, and, if the 
product is to go forward, only the first drive wheels 164 
would be "up" on the transfer module. With the conveyor 
10 set up as shown in Figure 1, there would not be a 
need for the second drive wheels 1 65 to drive a product 
in the backward direction, because there is no conveyor 
connected to the transfer station 17 which would carry 
products in the backward direction. In that case, the sec- 
ond drive wheels might also be mounted to drive in the 
forward direction. However, the purpose of this discus- 
sion is to show that all four directions of drive are pos- 
sible in the embodiment of the transfer module 1 7 shown 
here. 

The conveyor modules 12 and transfer modules 17 
are designed so that the parts which are likely to wear 
out are on the pivot housings 38 and 138. Since these 
pivot housings are identical to each other, stocking a sin- 
gle pivot housing will supply the needed repair parts to 
keep the conveyor system operating. To remove and re- 
place a pivot housing 38, 138, all that is needed is to 
pivot the housing 38 or 138 until it comes free from the 
bracket 26 or 126, lift the pivot housing out, and then 
install the replacement following the same steps but in 
reverse. The replacement of wear parts is therefore very 
simple and can be done very quickly, so the conveyor 
does not have to be shut down for a lengthy mainte- 
nance period. 

If the conveyor needs to be reconfigured, the mod- 
ular conveyor units 12 and transfer units 17 can be 
moved and put into any desired configuration, connect- 
ing the respective adjacent driveshaft segments 18, 
118, 119, 121 so that drivesatthe ends ofthedriveshafts 
can drive several driveshaft segments. Controls are 
connected to the actuator 72 for each pivot housing 38, 
138, so the housings can be shifted up and down for 
moving into and out of driving contact with the products. 

It will be obvious to those skilled in the art that mod- 
ifications may be made to the embodiment described 
above without departing from the scope of the present 
invention. 



Claims 

1 . A conveyor transfer, comprising: 

a frame having a top surface which has a pe- 
rimeter and defines forward, backward, left, 
and right directions; 



a plurality of multi-directional wheels located 
around the perimeter of said top surface so as 
to support products entering and leaving said 
top surface from multiple directions; 
s a first drive shaft segment extending below said 

frame; and 

first and second wheels mounted such that, 
when said first driveshaft segment rotates, it 
drives said first wheel in a forward direction and 
10 said second wheel in a backward direction, said 

first and second wheels being independently 
shiftable relative to said top surface, such that 
they can be shifted up in order to convey a prod- 
uct and down in order not to convey a product. 

15 

2. A conveyor transfer as recited in Claim 1 , and fur- 
ther comprising: 

a second driveshaft segment extending below 
20 said frame substantially perpendicular to said 

first driveshaft segment; 
third and fourth wheels mounted such that, 
when said second driveshaft segment rotates, 
it drives said third wheel to the left and said 
25 fourth wheel to the right, said third and fourth 

wheels being independently shiftable relative to 
said top surface, such that they can be shifted 
up in order to convey a product and down in 
order not to convey a product. 

30 

3. A conveyor transfer as recited in Claim 1 , and fur- 
ther comprising first and second drive gears on said 
first driveshaft segment, said first and second drive 
gears driving said first and second wheels, respec- 

35 tively. 

4. A conveyor transfer as recited in Claim 1 , wherein 
said first and second wheels shift up and down by 
pivoting about the axis of the first driveshaft seg- 

40 ment. 

5. A conveyor transfer as recited in Claim 1 , and fur- 
ther, comprising: 

45 a plurality of conveyor modules connected to 

said conveyor transfer to form a conveyor sys- 
tem; said conveyor modules each including a 
conveyor driveshaft segment; wherein the con- 
veyor driveshaft segments of said conveyor 

so modules are connected to the respective adja- 

cent driveshaft segments of said transfer. 

6. A conveyor transfer, comprising: 

55 a frame having a top surface which defines for- 

ward, backward, left, and right sides; 
a first drive shaft segment extending below said 
frame in the forward-to-backward direction at a 
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first height and extending to a position below 
one of said forward and backward sides such 
that it can be connected to and driven by an- 
other drive shaft; 

a second drive shaft segment extending below s 
said frame in the left-to-right direction, also at 
said first height and extending to a position be- 
low one of said left and right sides such that it 
can be connected to and driven by another 
drive shaft; JO 
a wheel driven from said first drive shaft seg- 
ment; and 

a wheel driven from said second drive shaft 
segment; 

said wheels being independently shiftable rel- is 
ative to said top surface, such that they can be 
shifted up in order to convey a product and 
down in order not to convey a product. 

7. A conveyor transfer as recited in Claim 6, and fur- 20 
ther comprising: a plurality of wheels driven from 
said first drive shaft segment, and a plurality of 
wheels driven from said second drive shaft seg- 
ment. 

25 

8. A conveyor transfer, comprising: 

a frame having a top surface which has a pe- 
rimeter and defines forward, backward, left, 
and right directions; 30 
a first drive shaft segment extending below said 
frame; and 

first and second wheels mounted such that, 
when said first driveshaft segment rotates, it 
drives said first wheel in a forward direction and 35 
said second wheel in a backward direction, said 
first and second wheels being independently 
shiftable relative to said top surface, such that 
they can be shifted up in order to convey a prod- 
uct and down in order not to convey a product. 40 
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